INTRODUCTION
A spontaneous retroperitoneal hemorrhage (SRH) is defined as a retroperitoneal hemorrhage that occurs without proceeding trauma or any underlying pathology. 1 A SRH is an uncommon but well-known complication of anticoagulation therapy that causes significant morbidity and mortality. [2] [3] [4] The treatment mainly consists of cessation or reversal of the anticoagulation, volume resuscitation, and transfusion when indicated. Surgery or radiologic intervention is performed if there is evidence of continued bleeding, but these two modalities have some disadvantages. The surgical management of a SRH is difficult with regards to both the identifica-
CASE REPORT
A 48-year-old woman presented with a sudden onset of lower abdominal pain, dizziness and a palpable abdominal mass after prolonged straining to defecate. She had been started on warfarin and aspirin after an artificial aortic valve replacement. The level of anticoagulation was stable. A large, tender lower abdominal mass was palpated on the physical examination. Her arterial blood pressure was 75/40 mmHg, and heart rate was 118 beat/min. The hemoglobin, hematocrit, and international normalized ratio (INR) were 4.6 g/dL, 14.6% and 4.25, respectively. Transfusion of 5 units of fresh frozen plasma and 4 units of packed red cells was followed by a fluid overload and 10 mg of vitamin K. An emergency CT scan demonstrated a large rightsided retroperitoneal hematoma that extended into the pelvis with active contrast extravasation (Fig. 1 ). In the view of active bleeding, an angiography was immediately performed to control the bleeding vessel. Active contrast extravasation was noted from the right proximal internal iliac artery and this bleeding focus was successfully embolized with a mixture of metallic coil, gelform and lipiodol. The subsequent angiography showed that the right internal iliac artery was completely occluded and any contrast leakage was no longer visible ( Fig. 2) .
However, the symptoms worsened during the next 8 hours. She developed severe pain in the right side of her groin and anterior thigh with associated paresthesia over the anterior thigh. She became anuric. The intra-abdominal pressure (IAP), as measured by the urinary bladder pressure, was 32 mmHg and the intra-abdominal perfusion pressure (IAPP) was 28 mmHg. Under the diagnosis of ACS and FN, she underwent an exploratory laparotomy. 4,000 mL of hematoma was removed and she immediately produced urine after the evacuation. Anticoagulation was restarted on the 2nd postoperative day. She was discharged in good condition on the 12th postoperative day.
DISCUSSION
A SRH is defined as bleeding without any known inciting trauma or underlying retroperitoneal pathology. A SRH is uncommon and is almost exclusively seen in association with anticoagulation states, coagulopathy, and hemodialysis. 5, 6 The exact mechanism is unknown, but several hytion and control of the bleeding site, and transcatheter arterial embolization (TAE) can not relieve a compressive manifestation such as femoral neuropathy (FN). This case suggests that TAE followed by surgical decompression is an effective and, safe method to treat a SRH complicated with FN or abdominal compartment syndrome (ACS) to prevent permanent nerve damage or a catastrophic event. vative management for warfarin-related SRH consists of discontinuation of the drug, administration of vitamin-K and fresh frozen plasma, volume resuscitation and transfusion. Surgery or radiologic intervention should be performed, if the patient does not respond to supportive therapy. The surgical treatment of SRH is limited by the inability to localize or control the bleeding vessel and the risk of worsening the bleeding due to releasing the tamponade. 19 When compared with surgical management, TAE is safe, fast and less invasive. The main drawback of TAE is that it cannot alleviate the mass effect of the hematoma. Ultrasound-guided decompression has been shown to alleviate neuropathy. Merrick, et al. 20 reported that when even a small volume is aspirated, symptoms may improve. But when this procedure is done, there is the risk of a significant delay in definitive treatment.
With regards to our current case, a nonoperative approach to the retroperitoneal bleeding was first attempted. However, after successful bleeding control by TAE, the patient's general status deteriorated and she presented a clinical picture of ACS, which led to a straightforward decision to perform a laparotomy. The result of this case suggests that a sequential approach, that is, TAE followed by surgical decompression, is a safe, effective method to treat SRH complicated with femoral neuropathy or ACS.
potheses have been suggested, including forceful muscular strain, diffuse small vessel arteriosclerosis, heparin-induced immune microangiopathy, and unrecognized minor trauma. [7] [8] [9] As the indications for anticoagulation increase, the associated hemorrhagic complication will also likely increase.
The clinical presentation of SRH may show a wide range of symptoms from leg-hip pain or paresis to abdominal/ flank/back pain or a catastrophic shock. One third of the patient with retroperitoneal hematoma have presented with severe pain, shock and a palpable mass, which is referred to as Lenk's triad, as with our case. 10 Massive bleeding into the retroperitoneum represents a problem not only because of the loss of intravascular volume, but also because an increased IAP. The femoral nerve is subject to compressive neuropathy secondary to compartment syndrome because of its location. The two main mechanisms for developing FN are ischemia and pressure-related nerve damage. 11 An abnormal, sudden increase in the volume of any component of the intra-peritoneal or retroperitoneal space can cause intra-abdominal hypertension. Measurement using a Foley catheter placed in the bladder has become the gold standard for determining the IAP. 12 A sustained IAP > 20 mmHg and a IAPP < 60 mmHg that occur in association with new organ dysfunction or failure describes ACS. 12 The manifestations of ACS, both systemic and clinical, are closely related to the consequences of intra-abdominal hypetension (IAH) at the organ level. Elevated IAP causes expansion of the abdominal cavity, which in turn results in cephalad displacement of the diaphragm, with a consequential reduction in dynamic pulmonary compliance and an increase in intrathoracic pressure. The cycle consisting of impaired outflow, decreased capillary perfusion and increased pressure also results in decreased renal and hepatosplanchnic flow, inferior vena cava (IVC) compression, and decreased venous return with a consequential decrease in cardiac output. 13 The mortality rate varies from 29% to 62%, and death is usually due to multiple organ failure and sepsis. 14, 15 To prevent endorgan failure and to decrease mortality, frequent IAP monitoring and timely surgical decompression are mandatory. Although there have been some reports about ACS combined with anticoagulation-related SRH, 2,16,17 our current case is only the second reported case of ACS due to warfarin-related SRH. 18 There are various types of approaches for the treatment of this relatively uncommon complication, such as conservative management, TAE, or surgical intervention. Conser-
